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Polyurethane (PU) is a series of synthetic copolymers that contain the duplicate 
carbamate groups in their molecular chains, which can be applied in plastics, 
elastomers, coatings, adhesives, synthetic leather and fibres etc., due to the excellent 
processing performance. Waterborne polyurethane (WPU) using water as solvent or 
dispersant is quite eco-friendly, which not only mainly remains original properties, but 
also adds the distinctive properties like low viscosity at high molecular weights, 
non-toxicity, non-polluting, low cost, good applicability and safety. 
Recently, WPU is reported for waterproof coating. There are two elements, 
which can be introduced into polyurethane for the improvement of water resistance, 
one is fluorine, and the other is siloxane. Owing to the polarity and electronegativity, 
fluorine atom modified polymer obtains high waterproof performance. Fluorinated 
polyurethane-acrylate (FPU) has many practical and desirable features such as good 
adhesion, high resistance (to water, oil) and excellent weather ability. However, the 
poor thermal stability and the high price of fluorinated polyurethane lead to a 
limitation of large-scale use. In addition, heavy fluorinated PU lead to long curing 
time. As we known, organic silicon also has low surface energy, which has been 
widely used to produce waterproof coatings. Siloxane-modified polyurethane (SPU) 
has high thermal resistance properties with low cost compared to fluorinated 
polyurethane, while possesses poor oil resistance and adhesion. 
We used the siloxane instead of part of fluoride monomers, which not only can 
reduce the cost of products, but also can harmonize the properties of FPU and SPU. 
The polyurethane structure was designed, and the ratio of fluorinated and 
siloxane-modified segments was tuned to pursue better water contact angles 
(hydrophobic and oleophobic properties), surface energies, mechanical and thermal 
properties. The resulted fluorinated silicone-modified polyurethane (FSPU) shows a 
promising application in waterproof coating. Moreover, a series of crosslinked 

















trimethylolpropane-tris-(β-N-aziridinyl) propionate (XR-100) as crosslinking agent 
under room temperature. After being crosslinked, films have very low water 
absorption and organic n-heptane absorption, high hardness and tensile strength. 
Additionally, this method is simple, safe and low cost, and can be widely used in large 
area application. In order to broaden the application of WPU, we the aqueous CdTe 
quantum dots (QDs) were added. It’s investigated that the impacts of size and content 
of QDs, pH of FSPU emulsion, cross-linking reaction on the properties of fluorescent 
paint. This fluorescent coating not only has good weather resistance, heat resistance, 
chemical resistance and high luminous efficiency, but also exhibits excellent surface 
property, mechanical property and high transparency. This kind of fluorescent FSPU 
can be widely used in many fields, such as safety, decorative clothing, and 
anti-counterfeiting, etc. 
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